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(54) MULTIPLY-REINFORCED STRUCTURAL PANEL 



(71) We, Panel/Comb Industries 
Corporation, a corporation organized and 
existing under the laws of the State of 
Georgia, United States of America, of 2833 

5 North Main Street, Gainesville. State of 
Florida, United States of America, do here- 
. by declare the invention, for which we pray 
that a patent may be granted to us, and 
the method by which it is to be performed, 

10 to be. particularly described in and by the 
following statement: — 

This invention relates to structural panels 
and, more particulariy, to a novel honey- 
comb core-reinforced plastics structural 

15 panel in which additional strength is pro- 
vided by numerous small columns of 
thermosetting plastics which extend trans- 
versely from the inside surfaces of the re- 
spective skin facing members along the 

20 comers of the cells of the honeycomb core. 
Structural panels of the type currently in 
use in the transportation industry, specific- 
ally in the construction of van trailers, 
marine containers and air freight containers 

25 are usually fabricated from aluminum, steel 
or plywood. Aluminum structures, while 
relatively low both in weight and in initial 
cost, are susceptible to damage and punc- 
tures, and are not readily repairable in the 

30 event sudi damage is of major significance. 
Moreover, such duminum structures pro- 
vide only fair resistance to corrosion and 
galvanic action, are relatively expensive to 
maintain, and are not efficient thermal insu- 

35 lators. Steel structures, while lowest in initial 
cost are relatively heavy and not easily re- 
pairable even in the case of minor damage. 
Such seteel structures are also relatively ex- 
pensive to maintain, provide poor resistance 

40 to corrosion and galvanic action, and are 
poor thermal insulators. Plywood structures 
are more expensive than either eluminum or 
steel and are relatively heavy. No such 
prior art structure presently in use in the 

45 transportation industry combines the 
features of low weight, high strength and 
cubic capacity, resistance both to damage 
and to corrosion and galvanic action, ready 
repairability, excellent thermal efficiency and 

50 low overall maintenance costs. 



Structural panels ^ch include honey- 
comb cores are known in the prior art For 
example. Picket's U.S. Patent No. 3,103,460 
dated September 10, 1963 discloses a light 
transmittmg structural panel in wMch ^ 55 
honeycomb core is bonded to outer lateral 
surfaces of synthetic resin. In cross-section, 
this pand includes fiUets which result when 
the core is embedded in the liquid resin of 
the outer facing members. However, this 60 
construction rehes primarily upon the core 
itself to resist shear stresses and is suscep- 
tible to structural failure in this regard. U.S. 
Patent No. 2,951.004 illustrates a panel hav- 
ing aluminum honeycomb core SLod alumi- 65 
num facing members which are joined 
together - by a bonding film comprising a 
rubber base adhesive, an epoxy resin and a 
reinforcing web. This construction is 
dkected to a metallic structure joined by a 70 
particular three-component non-metaJlic 
bonding film and likewise depends primarily 
upon ^e core itself to resist shear stresses. 
Finally, Gonzalez's U.S. Patent No. 
3,311,253 dated October 12, 1965 discloses 75 
an acoustical panel of the honeycomb core 
type in which a thin matrix containing glass 
Sbexs is appHed to the lateral surfaces of the 
core. Hus construction is completely un- 
suitable for use as a structural panel. 80 

The structural panel of the present in- 
vention comprises a honeycomb core which 
incudes a plurality of elongated paper strips 
secured together to define a multiplicity of 
cells. Each cell is open at either end and 85 
has comers defined by the abutment of the 
elongated paper strips. The opposite longi- 
tudinal marginal edges of the paper strips 
define the respective opposed lateral surfaces 
of the core. First and second panel skin 90 
facings each include a first thermosetting 
resinous plastics layer which defines an outer 
lateral surface of the skin facing, a second 
thermosetting resinous plastics layer im- 
mediately subjacent the first layer which 95 
includes about 4% by weight of hollow 
thermoplastic spheres ranging in diameter 
between 10 — 100 microns, and a glass fiber 
reinforcing layer disposed within the second 
layer. The respective lateral surface por- 100 
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?ai™wr°^. S^^^"'^ actionTSly re- 
pairable and maintainable, and an ^IJve- 
toem^ insulator. Moxeo^erS ^esSlI 
ftat a trailer or frei^ container cons™cS 
of the present structural panel wffl have a 
toe weight reduction of to iFw po^(k 
^^•^ provide as much Is 100 cufe feS 
addrtional ^ capacity as compS to 

°r plywood construction 

of substantial economic savings as the rS 
of decreased wear and tear on eodo^t 
mcreased revenue producLg^^S 



section _ 
structural pand; 

Figure 2 is a sectional view taken substan. 
tally along line 2-2 of Figure 1- 

reinforced structural pand. ""Itiply. 

A_ structural pand 10 of the nresent in 
l^tm includes a honeycomb ^reUwhS 
^^7^^ f a plurality of don^tej pTpS 
Stops 12 preferably nre-treat^^ tT:*!, „ 



panel skin feS E^°lf^^ r^ective 
inforcing layer 26 or 17^ 
of a comb&on of wovg doK^'f 

tmg resinous pl^cs SLriK^ thermoset- 
layer 28 or 29 k n«!Jitr^ second 
thicknei ^d nrefe^M?^ in 
tropic lo^t ^J^n^^y comprises a thixo- 
theLosS 'sSl^"^°^' ""Pigmented 

isophthahc/|rop5?S°V^, ^ 
polyester r^ wWi. S'yfol, .unsaturated 

Pr^aSe S«jSStion'?^"^ 
tional man^^^^gS, conyen- 100 

styrene both tr. w-J • ^ dissolved in 
pS>veVXpriSJ^^'E-?,to^^ 

thermo- 
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^I^J!.^!^'^ the Drawings stvren« hnti. i " oissoiv 

S\) 1 * perspective view^ in partial wKa*S ^^"^i^y and t 

range in diameter^b^cn^fSoo 
one resin whidi are secured together to Ha- tinl n POlymers are manufactiim.1 k« 

tuS74nf W P^e^ent struc 

plasticrm'S^teri^'^apS tol^r^?? 
platen of suitable M^ La * ^°^oiitaI 

which has been pre-?^t^Tli.^°^^^*^°° 

tional n^old reie^a^; ""SoS 

thermosetting material. ShXmIte'3 130 



To ™-*r I • t-^eaiment of thb paper strins 

SisTt-S^?.^ incr^eV^ 
OTUth Strength of the core and makes it sub- 
stantially impervious to water. While it is 

ofS^^li*"' the cross-sectiS%dd& 
I " ^^Se between about A inch 
and 6 niches and that the cell width imS 
between about * inch and li S a SS 
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the outer lateral surface layers 23 or 24, 
may contain pigments if necessary or de- 
sired. Thereafter, the glass fiber reinforc- 
ing layer 26 or 27 and the second thermo- 

5 setting resinous plastics material which 
forms one of the second layers 28 or 29 
are applied over the first thermosetting ma- 
terial. The glass fiber reinforcing layer may 
be ]pre-impregnated with the second theimo- 

10 setting material, but alternatively, tiie sec- 
end ^ermosetting material may be applied 
directly over the first thermosetting material 
and the gEass fiber reinfordng layer may 
then be placed over the second thermoset- 

15 ting material. 

Next, the honeycomb core 11 is placed 
on top of the composite thermosetting 
plastics-glass fiber layers and OTtbedded 
gently and imiformly into the second ther- 

^ mosetting material Care must be taken to 
ensure that the lateral surface portion of the 
core 11 abuts the glass fiber reinforcing layer 
without substantially displacing the reinforc- 
ing layer in a direction toward the outer 

^ lateral panel skin facing surface. Thus, the 
core 11 will be firmly embedded in the 
second thermosetting resinous plastics ma- 
terial of the second layer 28 or 29 but its 
lateral surface portion will not penetrate 

30 into the first thermosettmg resinous plastics 
material of the out^ lateral surface area. In 
this manner, a firm bond between the core 
and the panel skin facing may be achieved 
without blemishing or oth^wise impairing 

35 the outer lateral skin faring surface. 

Once the core 11 is embedded in the 
second thermosettiog resinous plastics ma- 
terial of the second layer, the hollow 
thermoplastic spheres cause the material to 

40 climb upwardly along a substantial niunber 
of the comers 15 of the core cells 14 to 
form a multiplicity of columns 30 of ther- 
mosetting resinous plastics material integral 
with the second layer 28 or 29 of the panel 

45 skin facing which colurons 30 further re- 
inforce and strengthen the structural panel. 
In many instances, the columns 30 extend 
across the entire cross-sectional width of the 
core 11. 

50 hi order to prevent pitting of the outer 
lateral panl skin facing surfaces whidi could 
be caused by stray thermoplatsic spheres, 
only one panel sMn facing may be poured 
at a time to ensure that the hollow spheres 

55 always migrate in a direction toward the 
core 11. However, manufacturing time may 
be substantially decreased by heating the 
platent to about 150*'F to cause the cure 
reaction to proceed at a rapid rate. One the 

60 cure is complete, the platen is cooled and 
the structure removed The panel is com- 
pleted by applying the respective thermo- 
setting plastics and glass reinforcing layers 
as described above and then embedding 

65 therein the remaining exposed lateral sur- 



face portion of the core 11 in the preferred 
manner. 

Referring to Figure 4, a structural panel 
of the type described above may further in- 
clude a core ll^z having cells at least parti- 70 
ally filled with a foamed resinous plastics 
material 32, preferably poyurethane foam or 
other suitable insulating material. A struc- 
tural panel of the embodiment of Figure 4 
displays excellent insulation characteristics 75 
and is useful wherever insulated structures 
are required. 

WHAT WE CLAIM IS : — 

80 

1. A structural panel comprising a 
honeycomb core including a plurality of 
elongated paper str^s being secured to- 
gether to define a mrdtiplicity of cells, each 
cell being open at either end and having 85 
corners defined by the abutment of the 
elongated paper strips, the opposite longi- 
tudinal marginal edges of the paper strips 
defining the respective opposed lateral sur- 
faces of the core; first and second panel skin 90 
facings, each facing including a first thermo- 
setting resinous plastics layer defining an 
outer lat^al surface of the skin facing, a 
second thermosettmg resinous plastics layer 
immediately subjacent the first lay^, the 95 
second layer including about 4% by weig^it 

of hoUow thermoplastics spheres ranging in 
diameter between 10 — lOO microns, and a 
glass fiber reinforcing layer disposed wifttin 
the second layer, the respective lateral sur- 100 
face portions of the core being embedded in 
the respective second layers of the panel 
skin facings before the thermosetting resin- 
ous plastics material has cured, and, a multi- 
plicity of colunms of thermosetting resinous 105 
plastics material integral with the second 
layer of the panel skin facing and extending 
along a plurality of comers of the core ceDs 
further to reinforce and to strengtiien the 
structural panel 110 

2. A structmral panel according to claim 
1 wherein the colmnns extend across the 
entire cross-sectional width of the core. 

3. A structural panel according to daim 

1 wherdn the core cells are at least partially 115 
filled with a foamed resinous plastics ma- 
terial 

4. A structural panel according to claim 
3 wherein the foamed resinous plastics ma- 
terial is polyurethane. 120 

5. A structural panel according to claioi 
1 wherein the second thermosetting resmous 
layer is a polyester. 

6. A structural panel according to claim 

1 wherein the glass fiber reinforcing layer is 125 
a woven doth. 

7. A structural panel according to claim 
1 wherein each lateral surface portion of the 
core abuts the glass fiber reinforcing layer 
without substantially displacing tiie reioforc- 120 
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